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- This Sheet Redrawn 02-26-1990.
- This Sheet Re-Issued 07-23.

1031

- Reference To 1"@ PVC Pipe was Changed from 1"@ Plastic Conduit.
1031
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?'-?" End to End of Retrofit Barrier Rail (Bid Length)

?'-?" End Section o ?'-?" Standard Section ?'-?" End Section |
See Details In This Plan e ? Spaces at 0'-7%"= ??; ?7-6¢1 Bars Staggered 7 See Details in This Plan
3-0"% Min. Lap 3'-2" _ _ 8" A% TN 2-0"
< > - > +— Permissible Construction Joint < > > >
Remove (End of 5d1) Remove
Existing\ - -~ Top of Cast /Existing
End Post 5d1 6cl 5d1 6cl / in Place Rail End Post
T ] A
1 / / \; | o
O | / \ | O B
| (R
O o | < > <eie Rt | ‘*,"\io "
o L1 RCY | fo :
0 o H S N O O =
[} - I~ o -
© i \( / N | o i ~
1 N\ / 1 7{
&
v
MShift 5d1 Bars as Final Riding Surface Provide Seven Holes Formed with 1"®J
Necessary to Clear Holes. at Gutter Line ~ PVC Pipe. Cost to be Included in
. . . . Price Bid for Retrofit Concrete Barrier
Elevation of Retrofit Barrier Rail Railing. (Typical Each End Section)
10" Permissible —» . R > .
o . Construction Joint Epoxy Reinforcing Steel - ? Rail
Existing Rail 5" Min.
(See Note B)\ T o Max. s 3% Bar Location Shape | No. | Length | Weight
6cl rSdl > - - "
b 6cl Standard Rail, Vertical —_— ? 7 ?
20 Min. = ~ ¥ . | &
2" Min. >
3" Max. 5d1 Standard Rail, Longitudinal E— ? 2 ?
) i ) Y v +
n _ A A\
~ AR Total (Ibs.) ?
m - > < >
5d1 . | o
A X" See : 0
) I ‘ Note A N
Lo < —6el Section B-B
Y ik ia .
A Y (Showing 6¢1 Placement)
7&70- Y
v ol8
Existing Curb —" —|'e
W |
Final Riding
. Surface at
SeCtlon A'A Gutter Line
Note A: For dimension "X" see Design Sheet
No. ? in these plans.
Note B: Existing rail is to be removed.
Anchor bolts which are not stainless steel shall
be cut off flush with or slightly below curb
surface and the remaining exposed ends
painted with 2 coats of zinc rich paint. If the
existing anchor bolts are stainless steel they
may be left in position at the Contractor's
option subject to the approval of the Engineer.
Design For
For the details listed below see
Design Sheet No. ?
- Rail Joint D.etalls End Spans Interior Span
- Dowel Setting Note . . . .
- Retrofit Barrier Rail Notes Retrofit Barrier Rail Details
- Concrete Placement Summary STA. () Letting Date
- Estimated Quantities Box
County
Iowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.
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1031C - This Sheet Redrawn 11-03-1988.

- Reference To 1"@ PVC Pipe was Changed from 1"@ Plastic Conduit.
1031C - This Sheet Re-Issued 07-23.

?'-?" End to End of Retrofit Barrier Rail (Bid Length)

7'-5" End Section

?'-?" Standard Section

7'-5" End Section

2% 5 Spa. at 1'-1"; 12-6c2

? Spaces at 0'-7%"= ??; ??-6c1 Bars Staggered

5 Spa. at 1'-1"; 12-6¢2 1-2%"

30"+

A

(End of 5d1)

Remove
Existing
@ End Post,\l\ 15321\4 -4 |

Y
A

; 5d1

gn 13 7%

Remove
Existing
N s S R4 End Post

=

: T T : \
[ ! 1 1 / [
‘ O T o |
| o) o ' : Z \ : ! [
- . 6c2 \ - - - > / .
: ™ 6c2 o @ Y | Y \v ;B | R
| 2o = | - -
@ ‘ @2 | o o 1 i /’ 2 ‘ =
6c2 : \ S \: :x o [ N
¢ [ o o "_J__:_/'/——’ \ \ v
DR N S— — LS
-
]
D)
Final Riding Surface Provide Seven Holes Formed with 1'@®
at Gutter Line PVC Pipe. Cost to be Included in
. . . . Price Bid for Retrofit Concrete Barrier
Elevation of Retrofit Barrier Rail Railing. (Typical Each End Section)
Standard Section 7'-5" End Section
Existing Rail and 10" - 7'-0" Existing End Post Base 5" - - > -
posts 1o be s bermissible . Existing %' Bars, Epoxy Reinforcing Steel - ? Rail
thee(IZT(])(r)\\t/SactoS; = 6" Max. . Construction Joint — ’ Incorporate into New Work. 5d2 Bar Location Shape | No. | Length | Weight
R 2" Min 3% 6c1 ] Sls ] 1k 6c1  [Standard Rail, Vertical — 1 > 7 ?
I Oy e : < 5d1 ﬂ\ = o | - Sl oL . .
2" Min. —| = 3" Max = / Ay 6c2 End Section, Vertical e ? Shown ?
H e : - — o &
I ® = < \ y
NFSRE T b 4 "I 4 | _ f b - 5d1  |standard Rail, Longitudinal N 7 ?
Wy = v S . A { A L ] 5d2 |End Section, Longitudinal — - 68" ?
m o
Flggq L = / - Field Bend 2'-0"
(el N )& _'X" See < /A \
gt . ‘ Note A 5 .~ 6c1
NI 6c1 = x|z
~ & ) Total (Ibs.) ?
) %y LIy ‘ o i o i
N - : o Section B-B g Section C-C
XISTI . .
Anchor Bolts (Showing 6¢1 Placement) (Showing 6¢2 Placement)
May be Left
in Place U U {
(See Note B) _To L Yy
2|2 }
Existing Curb S Final Riding
xisting &ur = — Surface at
Gutter Line
Section A-A
Note A: For dimension "X" see Design Sheet No. ?
In these plans.
Note B: Existing rail is to be removed. Anchor 5
bolts that will have at least 2" of concrete cover 1-3%
when encompassed by the new barrier rail may be 5d2 Bars Centered Between
left in place at the Contractor's option subject to the 1"® Holes as Shown
approval of the Engineer. Any anchor bolts not \ 1" Holes
having the 2" min. cover shall be cut off flush with 1 - Y
or slightly below the top of curb and ends of non- Existing %"@ End Post 0[] ] _|
stainless steel bolts painted with two coats of zinc Vertical Bars to be q i
rich paint Exposed, Field Cut = ==
S ) asRequired & 4
Stalnle;s stgel anchor bolt; outside the area of Incorporated into New 1 - =
new barrier rail may be left in place at Contractor's Work. 9 _ >
option subject to approval of the Engineer. Stainless 6c2 —F> 7
steel bolts need not be painted. =i = '
Non-stainless steel anchor bolts outside of the T i A
area of new barrier rail shall be cut off flush with or H Desian For
slightly below top of curb surface and the remaining ~ ¢
exposed ends painted with two coats of zinc rich Existing End Post | _ For 'the details listed below see
paint. Base (U.A.C.) S Design Sheet No. ?
>3 - Rail Joint Details .
22 ! End S Int s
UEJ** - Dowel Setting Note nd spans nerior span

- Retrofit Barrier Rail Notes

Retrofit Barrier Rail Details

RepairRetrofitBridges.dgn -
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Revised: 05-2015

S t D-D - Concrete Placement Summary STA. ()
ection - - Estimated Quantities Box
County
Iowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.
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1031D - This Sheet Redrawn 11-03-1988.

- Reference to 1"@ PVC Pipe was Changed from 1"@ Plastic Conduit.
1031D - This Sheet Re-Issued 07-23.

RepairRetrofitBridges.dgn -
RepairRetrofitBridges.dgn -

Revised: 05-2015

?'-?" End to End of Retrofit Barrier Rail (Bid Length)

7'-5" End Section ?'-?" Standard Section o 7'-5" End Section |
1-2%" L 5 Spa. at 1'-1"; 12-6¢2 L 9l s ? Spaces at 0'-7%"= ??; ??-6c1 Bars Staggered o 9l L 5 Spa. at 1'-1"; 12-6c2 L 1-2%"
< »le »la>le N < »le >
Remove 30"+ ! Min. Lap 3'-2" 8" 13" 7" 20"
mov - > - > Top of Cast - > e R >
Existing 5d2 (End of 5d1) in Place Rail Ee'mtc')ve
End Post xisting
6cl 5c11W ~6cl End Post
| rh H Y
= | Al |
1 1
o o | < > - »lor |
6c2 | < > - g ke .
~ ' W | | &
™ 6c2 o (7-777) | < Y \' QB ] . S
@ @22 1 o o H | = 2
> > - - - - -
bc v \ / 1 I
//———/ /_’— =
— -
]
D)
Final Riding Surface Provide Seven Holes Formed with 1'@®
at Gutter Line PVC Pipe. Cost to be Included in
. . . . Price Bid for Retrofit Concrete Barrier
Elevation of Retrofit Barrier Rail Railing. (Typical Fach End Section)
Standard Section _ 7'-5" End Section
Existing Rail and h LA Euier "
Posts to be et [«— Permissible - 7'-0" Existing End Post Base N ; ; ;
Removced by the B g 39 Construction Joint - B Existing %' Bars Epoxy Re|nf0rC|ng Steel - ? Ra||
ontractor 4 L) — ,
> Min 2" Min, > 5d1 6l Yy v | Incorporate Into New Work. 5d2 Bar Location Shape | No. | Length | weight
: > —
> " /'y : : . _on
37 Max. 3" Max. 7 — < L I _ /] y 6¢1 Standard Rail, Vertical ? 27 ?
— — = : "E\ s 6c2 End Section, Vertical —_— ? Shown ?
i - - I ) / A = /‘ . I -
0 Z = - -1 &
\/ o _ - ) io“ 5d1 Standard Rail, Longitudinal E— ? T ?
5d1 m : : ) U . ° ° 4 1 _ v v 5d2 End Section, Longitudinal —_— ? 6'-8" ?
:/\ "X See / \ Field Bend 6c2J 2'-0"
_x 4 ‘ Note A 5 74 | 73 Z /= \ f
~ M ! < 6c1 i - > > - B 5d1 6cl
~ © & # ‘ o~ x|z
\ A | v : Total (Ibs.) ?
P Rl - . 11 . ota S. !
b ors g oot ; Section B-B & Section C-C
; ; : Note A: For dimension "X" see Design Sheet No. ? in these plans.
in Place
(See Note B) ind I (Showing 6cl Placement) (Showing 6c2 Placement) Note B: Existing rail is to be removed. Any anchor bolts that will have at least 2" of
- " .13 — v concrete cover when encompassed by the new barrier rail may be left in place at the
Exé?t'iggsieg 2| K Contractor's option subject to the approval of the Engineer. Any anchor bolts not having
Conduitg(U.A C) i ~ Final Riding _1'-9" Cover Plate | 1'-9" Cover Plate the 2" min. cover shall be cut off flush with or slightly below the top of curb and ends of
(See Note C) / é“rt‘;acel__at - 120" | 10" g non-stainless steel bolts painted with two coats of zinc rich paint.
Existing Curb drer tne Opening | Opening Stainless steel anchor bolts outside the area of new barrier rail may be left in place at
. i | | | Contractor's option subject to approval of the Engineer. Stainless steel bolts need not be
SeCtlon A'A \777[7—7—7 Il e Rl el IR painted.
S St wpteiion P el e Pl R Non-stainless steel anchor bolts outside of the area of new barrier rail shall be cut off
} / } flush with or slightly below top of curb surface and the remaining exposed ends painted
" Exist. Junction Box—  le«— @ Exist. Junction Box with two coats of zinc rich paint.
1-3%" 1'-2" . Note C: The Contractor's attention is directed to the existing conduit in the bridge curbs.
Part Plan View In order to ensure the existing conduits and/or electrical service (if present) are not
5d2 Bars Centered Between %"® x 0'-3" Countersunk . . . L
1"@ Holes as Shown Bolt and Concrete Anchor @ Anchorage System damaged during placement of the retrofit concrete barrier railing, the Contractor shall be
\ 1% Holes R %" x 3-6" [ o o 3 ~ g required to do the following:
I I — A ‘/éﬂenféﬁ e »| 1. Physically locate the conduit at approximately 50' intervals prior to drilling any holes
Existing %"@ End Post L \-: - ip']_ _______ ===t= for %" diameter dowel bars.
\éil‘técsildBaFIi’ZIéOC%? d o Existing ° . 2. After completion of drilling for the %" dowel bars and prior to placement of the
P asR'equired I3 = 9 & a3 ° | Junction BF)X o [ Ei’icte ?f gs" %Iovehr dowels; prove to the Inspector by a reasonable method, the usability of the
Incorporated into New 1 = TN i ° ,° wiathesgrfaece gfs conduit has not been compromised.
Work. |1 > vy o\l 3 S Concrete Rail Cost of these operations will be considered incidental to the cost of the retrofit concrete
6c2 —1 > 5 + ) . ;A R e barrier railing. Any damage to the conduit or wiring by the Contractor will be the
— A Y Ex%?;wiggsieg @ responsibility of the Contractor and repaired at no extra cost to the State.
ol
1 1 ) Existing 2"®@ Conduit
Rigid Steel Final Riding Desi
" . . gn For
Condult (VA.C) Surface at Part Elevation View
Existing End Post i ee ote Gutter Line L o . For the details listed below see
Base (UA.C) C { The retrofit rail shall be gapped at existing junction boxes as Design Sheet No. ?
T Z 3 o detailed. The vertical bars shall be shifted as required and the - Rail Joint Details _
SlE A, Existing Curb L LN L longitudinal bars shall be field cut as required. Cut ends of longitudinal - Dowel Setting Note End Spans ) ) ) Interior Span
- bars shall be patched with epoxy. A %" galvanized plate shall fit over - Retrofit Barrier Rail Notes Retrofit Barrier Rail Details
. . the gapped area in the rail and shall be held in place with countersunk - Concrete Placement Summary STA. () Letting Date
Section D-D Section E-E bolts and concrete anchors. The cost of the galvanized plates and - Estimated Quantities Box
anchorage system shall be incidental to the cost of the retrofit rail. County
Required at ??7? existing junction boxes. lowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.
FILE NO. | ENGLISH | DESIGN TEAM | Retrofit Barrier Rail Details With Conduit Standard Sheet 1031D COUNTY PROJECT NUMBER SHEET NUMBER V.0 |
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1031E - This Sheet Redrawn 05-25-1999.

- Reference To 1"@ PVC Pipe was Changed from 1"@ Plastic Conduit.
1031E - This Sheet Re-Issued 07-23.

RepairRetrofitBridges.dgn -
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Revised: 05-2015

?'-?" End to End of Retrofit Barrier Rail (Bid Length)

_ 7'-0" End Section ?'-?" Standard Section 7'-5" End Section
» 9k L 5 Spa. at 1'-1"; 12-6c2 P 9% N ? Spaces at 0'-7%"= ??; ??-6c1 Bars Staggered 2 9k L 5 Spa. at 1'-1"; 12-6c2 o 1-2%"
- < > >l<rle > > >
30"+ ! Min. Lap 3'-2" 8" % T 20"
- > g > TOp of Cast - > < > < > < >
Remove 5d2 (End of 5d1) in Place Rail Remove
Existing [ F———— - — _ _ Existing
End Post % _ - —— [~ s 6c1 5d1 [ 6cl , Il e N End Post

— = =] \ ! d\ ! / = - = 3
- — 1 ] 2 — -
X [®) L Z \ [ o) B
\ 1 L} / S e
o O 6c2 | - - >t [ " Q Q@
| o N ®) ¢! ~ z
6c2 o) Vo ~ [ Y © &
@ (7-22") o o T —w '/ S 2 O o g
) O \ | | / '_.' i:) Lr’\\ :f '_.'
\ o \ v N = o g &
6c2 > > > > > ! = m
¢ ] ) \ / 1 1
&
v Y Y v
Final Riding Surface Provide Seven Holes Formed with 1"®J Remove Wing to this Line and Down
at Gutter Line PVC Pipe. Cost to be Included in to _Rldlng Surface. Fleld Bend Existing
i g . . Price Bid for Retrofit Concrete Barrier \Ij\veln;orcFl{n% a,lf:demcg' poragedlntc; UVQW
Elevation of Retrofit Barrier Rail Railing.  (Typical Each End Section) Work. Rebuild Roadway Side of Wing
Standard Section _ 7'-0" End Section
10" -
Existing Rail and _ 7'-0" Existing End Post Base R . 2 .
Posts to be S Win. bermiseible i — Epoxy Reinforcing Steel - ? Rail
Removed by > < . — Existing 75"@ Bars, Incorporate Into New Work. 542 - -
the Contractor = 6" Max. Construction Joint [ [ Bar Location Shape | No. Length Weight
S . 3% 6cl . RS 7 Y 6c1 | Standard Rail, Vertical — = 77 ?
e LT ] e e 2 Min. 1+ 501 ﬂ\ 5 NS . S| , .
2" Min. —| = .. = ” o 6c2 End Section, Vertical e ? Shown ?
— I 3" Max. - T ; / \ 7y
. ] k 3 - + A
liinl 11l I ‘ f io“ 5d1 Standard Rail, Longitudinal E— ? IYe ?
B = v & . ’ j ° ’ ’ 7 i 2 LR | 5d2 |End Section, Longitudinal — 1 - 68" ?
&
I5gq Ll " < / \ Field Bend 62t/ S
it N )& "X" See < A , ~
L - \ e ) ) Removal Line for
. A“ ; “; u v ‘ Note A > xle 5d1 6cl End Post Base.
Y 6c1 i o=
~ ~ v Total (Ibs.) ?
vy Ll oyl | ; i ;
xisting i 2 Section B-B & Section C-C
Xisti | . .
Anchor Bolts ‘ (Showing 6¢1 Placement) (Showing 6¢2 Placement)
May be Left
in Place U U {
(See Note B) _To L Yy
2|2 }
Existing Curb S Final Riding
xisting &ur = — Surface at
Gutter Line
Section A-A
Note A: For dimension "X" see Design Sheet No. ?
In these plans.
Note B: Existing rail is to be removed. Anchor 5
bolts that will have at least 2" of concrete cover 1I-3%
when encompassed by the new barrier rail may be 5d2 Bars Centered Between
left in place at the Contractor's option subject to the (1"@ Holes as Shown
approval of the Engineer. Any anchor bolts not | 1"® Holes
having the 2" min. cover shall be cut off flush with S R Y
or slightly below the top of curb and ends of non- Existing %"@ End Post Ciay =t/
stainless steel bolts painted with two coats of zinc Vertical Bars to be =3 £ 2|
rich ; Exposed, Field Cut as
paint. ! L 4
) . Required & Incorporated ||/ e
Stainless steel anchor bolts outside the area of into New Work. o |
new barrier rail may be left in place at Contractor's 602 1 = 5
option subject to approval of the Engineer. Stainless = :/i\:: 1 o Y i
steel bolts need not be painted. > Y o
Non-stainless steel anchor bolts outside of the H
area of new barrier rail shall be cut off flush with or o~ Desian For
slightly below top of curb surface and the remaining ¢
exposed ends painted with two coats of zinc rich o ) Y For the details listed below see
paint. ] ‘ § Design Sheet No. ?
[ Final Riding - Rail Joint Details .
o (Saldrtft?ecreuarfe - Dowel Setting Note End Spans . . . Interior Span
Existing Curb - Retrofit Barrier Rail Notes Retrofit Barrier Rail Details
. - Concrete Placement Summary STA. () Letting Date
Section D-D - Estimated Quantities Box County
Iowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.
FILE NO. ENGLISH DESIGN TEAM | Retrofit Barrier Rail Details Standard Sheet 1031E COUNTY PROJECT NUMBER SHEET NUMBER V.0 |
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?'-?" End to End of Retrofit Barrier Rail (Bid Length)

_ 7'-0" End Section ?'-?" Standard Section 7'-5" End Section
9k L 5 Spa. at 1'-1"; 12-6c2 L 9% S ? Spaces at 0'-7%"= ??; ??-6c1 Bars Staggered P 9% L 5 Spa. at 1'-1"; 12-6c2 L 1-2%" N
< »le »le>le »le > >le
30"+ ! Min. Lap 3'-2" 8" % T 20"

- > Bl > TOp of Cast - > > > >

Remove 5d2 (End of 5d1) in Place Rail Remove

xisting Existing

6cl— —o6cl
End Post 5d1 End Post

T I A
] | =
X O 1 Z \ 1 O o
| | = '_'
o O | < > - > | “ﬁo—f Q '”’Lf(\
| g | ~
o | oy G |1 ® ! 7 S N
o Ei=c v I T - pa wa :
[} [} - S ~ o -
B ! ! A = o S ~
> > > > > > 0 o
bez X ] \ / \ oy
A
‘:\.'
.
4 Y Y A
Provide Seven Holes Formed with 1"®J Remove Wing to this Line and Down

PVC Pipe. Cost to be Included in to Riding Surface. Field Bend Existing

Section A-A

1-3%"

1"® Holes as Shown

Final Riding Surface
at Gutter Line

Price Bid for Retrofit Concrete Barrier

Reinforcing and Incorporate Into New

11om

%"@ x 0'-3" Countersunk
Bolt and Concrete Anchor

Exist. Junction Box =  l«— @ Exist. Junction Box

Part Plan View

_ & Anchorage System

Elevation of Retrofit Barrier Rail Railing. (Typical Each End Section) Work. Rebuild Roadway Side of Wing
Standard Section _ 7'-0" End Section
Existing Rail and - -
Posts to be 12" l«— Permissible - 7'-0" Existing End Post Base N - - -
Removced by the g 330 Construction Joint o B Existing %@ Bars Epoxy Re|nf0rC|ng Steel 7 Ra||
ontractor 4 ™ — ,
> Min. 2" Min. > 5d1 R6el “y 1 Incorporate Into New Work. . 5d2 Bar Location Shape | No. | Length | weight
37 Max. 173" max. 7 ~ N Vi N 4 6cl  |Standard Rail, Vertical — 2 77" ?
= = = ; . 0 D K ~§ o 6c2 End Section, Vertical e ? 2 ?
i»i - T S / & ~ Field Bend v °
\/ Y : - T (/ N 5d1 |Standard Rail, Longitudinal — - 2" ?
5d1 ” : . ) : : . 1 2 4( y_ v 5d2 End Section, Longitudinal —_— ? 6'-8" ?
/\ L"X" See / | J | 2'-0"
1 | Note A | Z < a 6c2 “
~| 1 = o 5d1 6c1 Removal Line for
T\\" Co" .3 B ‘ 6cl 2 x| 2 ¢ End Post Base.
Existing Anch " : o . Total (Ibs.) ?
b os Mo o Ve Section B-B & Section C-C
i ; : Note A: For dimension "X" see Design Sheet No. ? in these plans.
in Place
(See Note B) U (Showing 6cl Placement) (Showing 6¢2 Placement) Note B: Existing rail is to be removed. Any anchor bolts that will have at least 2" of
L . 203 L AN concrete cover when encompassed by the new barrier rail may be left in place at the
Exé?t'iggsie?, 2 = ; Contractor's option subject to the approval of the Engineer. Any anchor bolts not having
Conduitg(U.A c) w ] Final Riding _1'-9" Cover Plate | 1'-9" Cover Plate the 2" min. cover shall be cut off flush with or slightly below the top of curb and ends of
(See Note C) / é“rt‘;acel_.at N 1o | 1.0 " non-stainless steel bolts painted with two coats of zinc rich paint.
Existing Curb utter tine Opening | ‘Opening Stainless steel anchor bolts outside the area of new barrier rail may be left in place at
I ! | Contractor's option subject to approval of the Engineer. Stainless steel bolts need not be

painted.

Non-stainless steel anchor bolts outside of the area of new barrier rail shall be cut off
flush with or slightly below top of curb surface and the remaining exposed ends painted
with two coats of zinc rich paint.

Note C: The Contractor's attention is directed to the existing conduit in the bridge curbs.
In order to ensure the existing conduits and/or electrical service (if present) are not
damaged during placement of the retrofit concrete barrier railing, the Contractor shall be
required to do the following:

‘deZ Bars Centered Between
\

1. Physically locate the conduit at approximately 50' intervals prior to drilling any holes
for %" diameter dowel bars.

2. After completion of drilling for the %" dowel bars and prior to placement of the
dowels; prove to the Inspector by a reasonable method, the usability of the
conduit has not been compromised.

R ] M
 [1"@ Holes R %" x 3-6 ‘ % x 36" 3 L5
o :i: ] [ I " \t b Bent k. Typ.
. P === —

o | Existing i) o

Existing %"@ End Post
Vertical Bars to be
Exposed, Field Cut as
Required & Incorporated
into New Work.

< Face of %" Cover

Junction Box

o Plate to be Flush
with Surface of

|
P

1031F - This Sheet Redrawn 05-25-1999.

- Reference To 1"@ PVC Pipe was Changed from 1"@ Plastic Conduit.
1031F - This Sheet Re-Issued 07-23.

RepairRetrofitBridges.dgn -
RepairRetrofitBridges.dgn -

Revised: 05-2015

6c2 = = ey o\l 3 S Concrete Rail Cost of these operations will be considered incidental to the cost of the retrofit concrete
=k =+ i + ) . ;A R e barrier railing. Any damage to the conduit or wiring by the Contractor will be the
> ~ Y Ex%?;wiggsieg @ responsibility of the Contractor and repaired at no extra cost to the State.
{:L' Existing 2"@ Conduit
Rigid Steel Final Riding Desi
. . gn For
Condult (VA.C) Surface at Part Elevation View
) Y ee Note C) Gutter Line o o , For the details listed below see
AAANT T* The retrofit rail shall be gapped at existing junction boxes as Design Sheet No. ?
I I Final Riding detailed. The vertical bars shall be shifted as required and the - Rail Joint Details _
Surface at Existing Curb - longitudinal bars shall be field cut as required. Cut ends of longitudinal - Dowel Setting Note End Spans . _ _ Interior Span
Existing Curb outter tne bars shall be patched with epoxy. A %" galvanized plate shall fit over - Retrofit Barrier Rail Notes Retrofit Barrier Rail Details
xisting tur the gapped area in the rail and shall be held in place with countersunk . Concrete Placement Summar Letting Date
. . . ) er y STA. () 9
Section D-D Section E-E bolts and concrete anchors. The cost of the galvanized plates and - Estimated Quantities Box C t
anchorage system shall be incidental to the cost of the retrofit rail. ounty
Required at ??7? existing junction boxes. lowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.
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1031T - This Sheet Re-Issued 07-23.

- Modified "Design History" Table to State "(Includes this Design)".
1031T - This Sheet Issued 01-2001.

Estimated Bridge Rail Retrofit Quantities

Quantities Needed:

Retrofit Concrete Barrier Railing,
Removal Of Existing Handrail,
And End Posts

Dowel Setting Note:

The ? bars shall be set as dowels in drilled holes. Holes are to

be 10" deep. The dowels shall be installed in accordance with the

manufacturer's recommendations. Either of the following systems
may be used as a bonding agent for vertical dowels, but only
system "A" may be used for horizontal dowels:

-Polymer grout system shall be in accordance with Article
2301.03,E, of the Standard Specifications.

-Hydraulic cement grout systems. Drilled holes are to be 2%
times the dowel diameter and are to be blown clean with
compressed air immediately prior to placing grout. The
hydraulic cement grout shall be one of those approved in
Materials 1.M. 491.13 and shall be used in accordance with
the manufacturer's recommendations.

Note A: (See Section A-A on Design Sheet No. ?). On
each rail of bridge, dimension "X" shall be a minimum of 1"
and a maximum of 3", but must be constant for full length
of bridge; however, approximately 10 linear feet at either
end of standard rail section shall be transitioned to 2" at end
section as shown.

IS

e

Hatched Area
Indicates Area of
Bond Breaking
Coating

Part
Plan View

Joint Sealer on
Top and Sides |

Bond Breaking
Coating

Part .
Elevation View

Retrofit Barrier
Rail Joint Details

Specifications:

Design:
AASHTO Series of 2002

Construction:
Iowa Department of Transportation Standard Specifications
for Highway and Bridge Construction, Series 2015, plus
applicable General Supplemental Specifications,
Developmental Specifications, Supplemental Specifications
and Special Provisions shall apply to construction work on
this project.
5

?

Design Stresses:

Design stresses for the following materials are in accordance with the
AASHTO Standard Specifications for Highway Bridges, Series of 2002.
Reinforcing steel in accordance with Section 8, Grade 60.

Concrete in accordance with Section 8, f'c = 4.0 KSI.

Retrofit Barrier Railing Notes:

Minimum clear distance from face of concrete to near reinforcing
bar is to be 2" unless otherwise noted or shown.

The permissible construction joints are to be placed between
vertical bars at a minimum spacing of 20'. Construction joint contact
surfaces are to be coated with an approved bond breaker.

All dimensions and details shown in these plans pertinent to new
construction in relation to existing portions of the structure shall be
verified in the field by the Bridge Contractor before starting
construction.

Faint lines on plans indicate the existing structure.

These bridge plans label all reinforcing steel with English notation
(5al is %" diameter bar). English reinforcing steel received in the
field may display the following "Bar Designation". The "Bar
Designation" is the stamped impression on the reinforcing bars, and is
equivalent to the bar diameter in millimeters.

English size 3 4 5 6 7 8 9 10 | 11
Bar designation 10| 13| 16 | 19 | 22| 25| 29| 32| 36

Cost of joint sealer and bond breaker shall be considered incidental
to other construction.

The Retrofit Barrier Rail is to be bid on a lineal foot basis
measured from end to end of rail. The number of lineal feet of
Retrofit Barrier Rail installed will be paid for at the contract price per
lineal foot based on plan quantities. Price bid for Retrofit Concrete
Barrier Railing shall be full compensation for furnishing all material
(including reinf. steel and 1"@ PVC pipe) plus all of the equipment
and labor required to erect the rail in accordance with these plans
and current Specifications.

All Retrofit Barrier Rail concrete is to be either Class BR mix or
Class C mix.

Class BR concrete shall be used for the Slip-Forming method.

Class C concrete shall be used for the Cast-In-Place method. The
price bid for the Cast-In-Place method shall include the formwork.

All reinforcing steel is to be Grade 60 and Epoxy Coated.

The joint sealer shall be Light Gray Nonsag Latex Caulking Sealer
marketed for outdoor use. No testing or certification is required.

The price bid for "Removal of Existing Handrail and End Posts" shall
include all costs associated with dismantling the existing ? Handrail
(approx. ?? L.F. and ?? Posts). The rails and posts are to become the
property of the Contractor and removed from the site by the
Contractor. The bid item shall also include all costs associated with
the removal of the existing concrete end posts and the cutting off
and painting of the existing rail post anchor bolts if required.

Any removals required shall be in accordance with Section 2401, of
the Standard Specifications. Any damage to other portions of the
existing structure not noted for removal shall be repaired by the
Contractor at no cost to the State.

Existing bridge rail is not to be removed until authorized by the
Engineer.

Design History
At This Site

(Includes this design)

Concrete Placement Summary
Section Total
Standard section ? at ? Cu. Yds. Per Lin. Ft ?
End sections ? at ? Cu. Yds. Per Section ?
Total (Cu. Yds.) ?
Design For
End Spans Interior Span
Retrofit Barrier Rail Details
STA. ) Letting Date
County
Iowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.

Revised 03-2017 - Modified Construction: Standard Specifications Bridge Construction, Series to 2015, (Was 2012).

RepairRetrofitBridges.dgn -
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Revised 11-2015
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ons Bridge Construction, Series to 2015, (Was 2012).

Note: Deck Repair Drawing Models
are Referenced Outside of Border.
Either Move in Place or Modify

"Orientation" in Reference Dialog.

Situation Plan

Specifications:

Design:
AASHTO Series of 2002

Construction:
lowa Department of Transportation Standard Specifications
for Highway and Bridge Construction, Series 2015, plus
applicable General Supplemental Specifications,
Developmental Specifications, Supplemental Specifications
and Special Provisions shall apply to construction work on
this project.
>

?

Design Stresses:
Design stresses for the following materials are in accordance with the
AASHTO Standard Specifications for Highway Bridges, Series of 2002.
Reinforcing steel in accordance with Section 8, Grade 60.
Concrete in accordance with Section 8, f'c = 4.0 KSI.

Design History
At This Site

Includes this design)

=
=)
K
2 N Des. No Type of work
= - Classification Line < J0 .
8 & (Boundary Between = ? ?
E] e Repair and Overlay) I ? ?
2 . o Raised Final Surface .
SEan G Drain S| orignial p.C. surt (Top of Overlay) ) ? ?
B 70‘5‘ Gutter Line 3y rignial P.C. Surface 5 > >
=23 , 5 - > ’
2%28 Depression 10" 1-0" & & Top Bar o ? ?
%E%f - New Deck Overlay Surface 1 < i’ B 1 > T i Y
[ =pvht HEIE ’ L tion:
=788 - Existing Surface ‘ o= ! {_______ ‘ T ocation: Design For
SSvun] N Qlc b Maintenance No.
£gge T L R «
SFF 5 O ‘
537" ° 1 ‘
=4
Siss b < ,
ngg Extgtgveg UD;agv Classification Line Existing Drain Classification Li S|_ |Class A Repair| Class B End Spans Interior Span
©3 " AC Round to To to be UAC assification Line s|c - ] - D | R . tt
.. Round to Top AC. Repair Note: Roadway quantites eck repair - uantities
gg;}; SeCtlon A-A Overlay sllwown elsewhere in these STA. () Letting Date
L858 plans.
LHSEE . . . . e
2555 Deck Repair Detail at Drain Repair and Overlay Definition County
NhES lowa Department of Transportation
=255 (Required at ?? Locations)
- Design No. Design Sheet No. 000 of FHWA No.
RAEE
H E“z) ﬂ%?‘, FILE NO. I ENGLISH I DESIGN TEAM I Deck Overlay Repair - Quantities I Standard Sheet 1038 I COUNTY PROJECT NUMBER SHEET NUMBER V.0 I
=2
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Gutter Line o} Dfﬁinx Gutter Line @ Drain\‘ Gutter Line @ Dfaiﬂ\
Depression 1'-0" 1'-0" Depression 1-0" 1'-0" Depression 1'-0" 1-0"

Existing Drain
to be U.A.C.

Deck Overlay Repair - Quantities

New Deck Overlay Surface

New Deck Overlay Surface

L
New Deck Overlay Surfa(eil

Existing Surface Existing Surface

%" Min.

of Drain of Drain

Section A-A Section A-A

Deck Repair Detail at Drain

(Required at ?? Locations)

Deck Repair Detail at Drain

(Required at ? Locations)

Standard Sheet 1038

Existing Surface

%" Min

Classification Line Existing Drain Classification Existing Drain Classification Line Existing Drain ) ) Existing Drain Classification Line Existing Drain .
Round to Top to be U.A.C. Line fo be UAC. Round to Top to be U.A.C. Classification Line to be U.A.C Round to Top to be U.A.C. Classification Line

of Drain

Section A-A

<

Deck Repair Detail at Drain

(Required at ? Locations)




Note: Deck Repair Drawing Mo

Either Move in Place or Modify
"Orientation" in Reference Dial

dels

are Referenced Outside of Border.

0g.

Situation Plan

Specifications:

Design:
AASHTO Series of 2002

Construction:
lowa Department of Transportation Standard Specifications
for Highway and Bridge Construction, Series 2015, plus
applicable General Supplemental Specifications,
Developmental Specifications, Supplemental Specifications
and Special Provisions shall apply to construction work on
this project.
>

?

Design Stresses:
Design stresses for the following materials are in accordance with the
AASHTO Standard Specifications for Highway Bridges, Series of 2002.
Reinforcing steel in accordance with Section 8, Grade 60.
Concrete in accordance with Section 8, f'c = 4.0 KSI.

Design History
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-5 . .
= At This Site
g‘é Includes this design)

5
209 Des. No Type of work
‘;% Classification Line (Boundary = ? ?
<5 Between Repair and Re-Overlay, o > 7
R ) %" Below Classification Line Raised Final Surface L - .
:égs @ Drain for First Overlay) (Top of Overlay) z ? ?

~ tter Li . T

%%’02 Gutter Line Orignial P.C. Surface g ? ?
2 g;‘ g Depression L 1-0" 1'-0" < Top Bar [©] ? ?
SvgQ - A
szge| New Deck Overlay and — | S Tl e o —
fch=gope ; Existing Overlay Surface | - Z gl L t
. ® = [} = .
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Fsen]| ¥ ols g Maintenance No.
2522 B s o o

SFF L 7 ol 3§
52, # °° ‘ 3 ‘
o
7250 B | —
8582 E?g%”eguDLa‘cn Classification Line Existing Drain =< |Class A Repair| Class B End Spans Interior Span
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28 ss Rfund_to Top to be U'A'C'_ < Repair Note: Roadway quantites Re—OverIay Deck Repalr - Quantltles
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- plans.
Hi B8 . . . . e e
2555 Deck Repair Detail at Drain Repair and Overlay Definition County
NNES lowa Department of Transportation
855 (Required at ?? Locations)
58&:%} Design No. Design Sheet No. 000 of FHWA No.
% é ﬂ%?‘, FILE NO. I ENGLISH I DESIGN TEAM I Deck Re-overlay Repair - Quantities I Standard Sheet 1038R I COUNTY PROJECT NUMBER SHEET NUMBER V.0 I
cess
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Gutter Line [of Drﬁinx Gutter Linex ¢ Dram\ Gutter Line [0} Drain\
Depression 1'-0" 1'-0" 1'-0"  Depression 1-0" 1'-0" Depression 1'-0" 1-0"

L
New Deck Overlay andi‘
Existing Overlay Surface i

Original P.C. Surface

%" Min.

Classification Line
Round to Top
of Drain

Existing Drain

to be U.A.C. Existing Drain Classification

to be U.A.C. Line

Section A-A

Deck Repair Detail at Drain

(Required at ?? Locations)

Deck Re-overlay Repair - Quantities Standa

%" Min.

New Deck Overlay and

New Deck Overlay and———

L
Existing Overlay Surface |
Original P.C. Surface ‘

Classification Line
Round to Top
of Drain
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Existing Drain
to be UA.C. o e
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Section A-A

Deck Repair Detail at Drain

(Required at ? Locations)

rd Sheet 1038R

Classification Line

L
Existing Overlay Surface |
Original P.C. Surface- ‘

%" Min

L
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Section A-A

——
Existing Drain
to be U.A.C.

Classification Line
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of Drain

Classification Line

Deck Repair Detail at Drain

(Required at ? Locations)




?'-?" Out to Out of Deck Overlay

?'-?" Out to Out of Deck Overlay
-~

1040 - This Sheet Redrawn 09-08-1988.

Revised 03-2017 - Changed Reference To Road Standard BR-111. (Was Rk-17). Changed Note Stating "Existing %" Resilient Joint Filler to be U.A.C." (Was Preformed Joint Filler).
1040 - This Sheet Re-Issued 07-23.

Revised 10-2012 - Added 2'-0 Class A Repair At Joints Shown & Bordered Note. Added Repair Details From Voided 1041 Standard.
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?'-?" Out to Out of Deck Overlay

o 20" Y . 20"

& Class "A" 2 2 Class "A"

o o 4 New Backer Rope and Sealer
gl e gl @ ? g (See BR-111 Road Standard)
ol & New "CF" Joint o & o| &
> = > = > =

=] =) =)
? N Top of Over‘lay P.C.C. Runout Taper ? n Top of Overlay H.M.A. Runout Taper O n Top of Over‘lay P.C.C. Runout Taper
| o = Existing See BR-111 Road Standard) N - Existing (See Road Sheets) N N - Existing (See BR-111 Road Standard)
e Surface‘ Ty oy Surface Ty oy Surface‘

V- < V- b ] A X i
i = 1 Y Existing i i = Existing i i T3 Existing
Approach ‘ R Approach ( Approach
‘ * ‘ Pavement ‘ ‘ Pavement ‘ ‘ Pavement

Classification Line (Boundary —
Between Repair and Overlay %"
Below Top of Exist. Surface)

LExis‘[ing Expansion Joint
Material to be U.A.C.

Classification Line (Boundary —
Between Repair and Overlay 1"
Below Top of Exist. Surface)

LR(—:-move Existing
Joint Materials

Classification Line (Boundary —
Between Repair and Overlay "
Below Top of Exist. Surface)

Part Longitudinal Section Along Roadway Part Longitudinal Section Along Roadway Part Longitudinal Section Along Roadway

? Abutment ? Abutment ? Abutment

?'-?" Out to Out of Deck Overlay

?'-?" Out to Out of Deck Overlay ?'-?" Out to Out of Deck Overlay
Y o o >0
T S ‘T Class "A"
- o« . o The Vertical Face of the Existing Expansion - -4
o9 &9 Device is to be Cleaned and Painted. ol g
gl £ New Portion of Backwall o £ New Steel Extrusion Joint New_Portion of Backwall o £ e
ol 3 Top of Overlay New Steel (Structural Concrete Class C) ol 3 Top of Overlay r(Stwc val Concrete Class C) o| 3 Top of Overlay p.C.C.
N L s Existing Extrusions New Approach N L - Existing ™ \ New Approach I Existing New TEE Joint App\/rgr?;h
Ty e Surface "E" Joint Pavement Ty "y Ty Surface _ O N Pavement Ty oy Surface | Y
\ ! X J ‘ - < T3 NG * \ B T R}
A A i { 'y A ‘ s { RN A A { T 3 A
Classification Line (Boundary — M ) Classification Line (Boundary. Portion of Existing Expansion Classification Line (Boundary —
Between Repair and Overlay Y," New Portion of Deck Between Repair and Overlay Device to be Reused. Between Repair and Overlay ¥," New Approach it
i Structural C te Cl C ; G . Existing Approach
Below Top of Exist. Surface) (Structural Concrete Class C) Below Top of Exist. Surface) - Below Top of Exist. Surface) Pavement Pavement

Part Longitudinal Section Along Roadway Part Longitudinal Section Along Roadway Part Longitudinal Section Along Roadway

? Abutment ? Abutment ? Abutment

Top Portion of Existing Joint Filler (2"+) is to be
removed. After the New Surface has been placed,
the Joint is to be Cleaned a d\Sealed with Hot
Poured Joint Sealer in< Aﬁcordancp/wth Article

?'-?" Out to Out of Deck Overlay 4136.02.A.1, of the\S\ﬁan ard 2 Sg:gaﬁggi is by ?'-?" Out to Out of Deck Overlay
<P - »>
est of Other . ) Note: The 2'-0" Class "A" Repair Area Shown at
v ﬁd n separate Payment will be o . /5-0" Runout Surface Raise the Joint Shall be Removed to a Minimum Depth
© : E 1" Below the Existing Top Mat of Reinforcing. The
> o ¢ gms A Bitige Deck Repair to > o Existing Bridge Deck Reinforcing Bars Shall be
S| & 2 - Hj%xfst%g Backwal? 5 & Carefully Exposed and Incorporated Into the New
> 5 \ > 5 Construction Work.
3|z Top of Overlay Expansion Joint ol 3 ) o . = Existing Finger
= - o laterial to be U.A.C. = N Top of Final = Classification Line BN ;
S Existing S idi N - Joint (U.A.C.)
IS H.M.A. Runout Taper A - Riding Surface ~y Existing Surf New Approach
y "~ (See Road Sheets) y v | sting >urtace Y YE" Joint Pavement
L A =71 ‘\T 3 I
Existin Y A —-T
e Approagch ’—— L ‘ / .
Pavement ‘ ‘ ‘ Design For
Classification Line ‘glassification Line (Boundary Betweeg
] Existing %4 Resilient Joint (Boundary Between Repair | Repair and Overlay, Varies From %" )
Bel \W,\Tap of Exist. Surface) Filler to be U.A.C. and Overlay %" Below Top  to 1%" Below Top of Existing Surface End Spans ) ) Interior Span
e of Existing Surface) Within Runout Surface Raise) Deck Repanf Deta”s
. . . . . . STA. () Letting Date
Part Longitudinal Section Along Roadway Part Longitudinal Section Along Roadway County
? Abutment ? Abutment
Iowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.
FILE NO. | ENGLISH | DESIGN TEAM Deck Overlay Repair Details And Raised Expansion Plates Standard Sheet 1040 | COUNTY | PROJECT NUMBER SHEET NUMBER V.0 |
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1040R - This Sheet Re-Issued 07-23.

Revised 03-2017 - Changed Reference to Road Standard BR-111. (Was RK-17). Changed Note Stating "Existing ¥," Resilient Joint Filler to be U.A.C." (Was Preformed Joint Filler).
1040R - This Sheet Issued 10-2012.
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?'-?" Out to Out of Deck Overlay ?'-?" Out to Out of Deck Overlay ?'-?" Out to Out of Deck Overlay
- <+t <t
4] 2'-0" ] 2'-0" ]
@ 0 R
© T()p of Class "A" © Top of Class "A" T T f -
-4 o« >4 op of Re-Overla
" Re-Overlay ~ Re-Overlay ‘ New Backer Rope and Sealer (See * p y
o L o o BR-111 Road Standard) v} Original
> & Original New "CE" Joint > ® Original 5 > ® Classifi an
=| 5 Classification ew om =] 5 Classification | 5 assification
g o Line g & Line 2 & Line
E L P.C.C. Runout Taper 8l o . P.C.C. Runout Taper o o i H.M.A. Runout T
S| = Existing - (See BR-111 Road Standard) S| = Existing (See BR-111 Road Standard) S| 2. Existing A Bunout faper
“y %x’i Surfacen - Yy ¢ Surfacen ~ ;H\v;» Surface (See Road Sheets)
“ B | ! 1 %939 y ! o ot ! o
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Pavement Pavement Pavement
| i | | A | | |
Classification Line (Boundary — Existing Expansion Joint Classification Line (Boundary — L -~ . ' Classification Line (Boundary —
Between Repair and Re-Overlay %," Material to be U.A.C. Between Repair and Re-Overlay ¥%," Remove Existing Joint Materials Between Repair and Re-Overlay %"
Below Classification Line for First Below Classification Line for First Overlay) Below Classification Line for First
Overlay) Overlay)
Part Longitudinal Section Along Roadway Part Longitudinal Section Along Roadway Part Longitudinal Section Along Roadway
? Abutment ? Abutment ? Abutment
?'-?" Out to Out of Deck Overlay ?'-?" Out to Out of Deck Overlay ?'-?" Out to Out of Deck Overlay
<+t <+t P| <+t
3 i 2 &»
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e-Overla (N et ; : ;
g er y‘ Top of Re-Overlay g Original Existing Bridge Deck Reinforcing Bars Shall be
& £ Original 1 D) & £ Classification Line Carefully Exposed and Incorporated Into the New
g| 7 Classification > |25~ Class, ABridge Deck Repair sl 3 . - Construction Work.
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° 2 Al = © 2 _Top of Final > Existing Existing Finger
5 “NE=N H.M.A. Runout Taper H . Riding Surface ~ £ ~ Joi U.A.C New Approach
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Part Longitudinal Section Along Roadway Part Longitudinal Section Along Roadway Count
? Abutment ? Abutment y
Iowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.
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3%"+%" "CF" Joints to be Furnished

30" 3% +%" "CF" Joint

1042 - This Sheet Redrawn 09-08-1988.

Revised 03-2017 - Changed Note Stating "1" Resilient Expansion Joint Material by the Bridge Contractor" (Was Preformed Expansion Joint Filler).
1042 - This Sheet Re-Issued 07-23.

Revised: Road Standard Designation Deleted from Notes. Arch. Tape No. 9 Dated 07-12-1989.
RepairRetrofitBridges.dgn -
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and Placed by the Bridge Contractor - 6" 4 Spa. @ 0'-6", 6" by Bridge Contractor
(@ - >y
L 15'-0" J » -7 el E" P.C.C. Approach Overlay i =2'-0"
‘ Joint 3 New Edge to %" Radius
Match Elevation of Existing Roadway in § %"
e Edge to %" Radius Edge to %" Radius Surf ENE Bar
Existing Pavement urface = ars f Top of Overlay
N 9 2\ = v
v \ \
4 3 3 ‘1_
5 ~ /
Existing %'@ Bars EJ LA v ||
Pavement X 1-0 Existing Approach o] 1'-0"
., . ) ) Pavement . o g
1" Resilient Expansion Joint Existing %4"@ Longitudinal ©
Material by the Bridge Contractor Bars; Carefully Expose and >
Incorporate into New Work Two Layers of
Tarpaper
Part Longitudinal Section Section B-B
Thru Approach Pavement
/—Subgrade Elevation
|
I k- ‘
| Pay Limits for Granular
) Backfill Between Wings
Note: Add Sections a | /h
| 1

Compacted
Granular Backfill

A-A and B-B as Needed. ‘

.

y Y
&,‘ Pay Limits For Class 20

Excavation

Granular Backfill Details

Approach Pavement Details

Required at ?

Stage II Construction Stage [ Construction

1%"=
SHE Approach Pavement Quantities
. Location Quantity
(L) :1: :1: = } ? Abutment - Stage I ?.?
] I 4 ] ? Abutment - Stage II 2.2
< 2'-0" » %"@ Bars

Min. Lap Keyway
Section A-A

Total (Sqg. Yd.) ?.?

Note: All approach pavement reinforcing is to be
#5 bars.
Pin Diameter Approach pavement reinforcing and joint material
= 2L to be included in price bid for "Bridge Approach
Section Reinforced as per Plan".

213

O The "E" joints shall be sealed as directed by the
2'-3" \%H@ « 46" Dowel Engineer. The sealer shall be as specified in the

Standard Specifications.

Stage Il Construction Stage I Construction The concrete used for the approach pavement Design For
1%+ shall be pavement mix and placed in accordance with
%D x - the current specifications for concrete paving,
46" ‘ %‘ %‘ including vibration.
Dowel N = See the following lowa D.O.T. Road Standards for End Spans Interior Span
L \ B } details of joint materials: ? .
< _ = Deck Repair - Approach Pavement
| = | m— y 5/\ STA. 0) Letting Date
- 5"@ Bars
Min. Lap COUﬂty
Sectlon A_A Iowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.
FILE NO. | ENGLISH | DESIGN TEAM Deck Repair - Approach Pavement Standard Sheet 1042 COUNTY PROJECT NUMBER SHEET NUMBER V.0 |
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1045 - This Sheet Redrawn 09-27-1990.

Revised 10-2014 - Deleted All References to Grout. Section 2426 Covers this Requirement and Doesn't Need to be Stated on the Plans.
1045 - This Sheet Re-Issued 07-23.

RepairRetrofitBridges.dgn -
RepairRetrofitBridges.dgn -

Shallow Repair |«_Regular Repair Repalr Notes:

Curing Compound - al Surt %" Min. The spalled and hollow areas of this bridge as noted and shown in these
: orizontal Surface > | hall be repaired as follows:
%" Min. CI. i Saw Cut (Typ. plans sha P ; - . . .
4" Min. C < ﬂ(s“dge Seat) aw Cut (Typ.) Bevel Top Cut - All the costs of equipment and materials required to repair the spalled
%" Saw Cut — | and hollow areas of this bridge shall be included in the price bid for
A 3 K B "Concrete Repair".
T - The price bid for "Concrete Repair" shall include the cost of all
- 2 concrete anchors and welded wire fabric required by the plans.
Sound Concrete — Forms ’ v v 2 _ Forms Not - The Engineer shall determine and outline by visual and audible
%"@ Concrete Anchor — = z Required_\ Existing inspection the actual areas of the concrete repairs. The Contractor shall
- > Sound be paid for the actual amount of repairs made on a square foot basis
) o« " d Concrete based on the price bid per square foot.
o & A ‘[ 172" Max. < - All existing reinforcing bars that are exposed by the concrete removal
“y= o Existing shall be cleaned and carefully incorporated into the new work, except
Reinforcing badly deteriorated existing reinforcing which shall be replaced as
Undercut — v Undercut —4-1 @ (UA.C) directed by the Engineer.
H - — - The concrete anchors required shall have a minimum pull out of 5,000
Original Surface 1 2 2 3z AN Ibs based on 4,000 psi concrete. An anchor meeting the requirements
d Existing / %" Saw Cut 5 =g of lowa D.O.T. Materials .M. 453.09 and the pull out load above is
Sound Concrete ) Z L; |5 required. The anchors shall be galvanized and shall be installed
Vertical Face HERE according to recommendations of the Manufacturer. The cost of
. . & & . furnishing and installing the concrete anchors shall be included in the
Shallow Repair Corner Repair Shallow Repair price bid for "Concrete Repair”. ,
. - The welded wire fabric shall be ASTM A185 and galvanized as per
Bottom Surface Vertical Face ASTM A-641. The WWF wires shall be spaced 3x3 or 4x4 and the wires
shall have a nominal area of 0.014 to 0.029 sq in inclusive, example
"WWEF 3x3 - W1.4xW2.9".
“ Shall Requl Where reinforcement has been exposed and clearance around the
S 2| e AW | egular . periphery of the existing bar is provided, no supplemental reinforcing is
I Repair Repair A/“” Ssi%V;SCUt A Up to % of Bar required, except where existing reinforcement density and pattern are such
X e - Repair Area E;{;gé‘g&erence Bevel Top Cut 3% Min. Cl. or to that individual open spaces between bars are of 1.5 sq ft or larger. For this
Y s I ~ oound Concrete condition %"@ concrete anchors and welded wire fabric shall be installed at
i L\_\_\‘\_\‘A f - ‘ ‘ %" Min. e the rate of one concrete anchor with WWF per each 1.5 sq ft of area within
A b & m\ Reinforcing Bar Saw Cut (Typ.) ‘ each open space. ) ) )
\/ \“.7 *y 777 Repairing the structural concrete shall be in accordance with Section
i o CFormed Baas 2426, of the Standard Specifications.
' oncrete ~
Surface\ | —— Existing Sound
y D— Concrete
J * %" Min. - ]
Sound Concrete > ™
Existing/¢/ ‘ T welded Wire Fabric
. e ey Sound | ‘ ok i— (If Required)
Repair Definition Concrete Bonded Area Sls
Acceptable Ol o
* Indicates Clearance for an Un-Bonded Rebar. Exposed Bar Z|5 S . Existing Reinforcing it
NE Undercuw?’“ o iy Concrete Placement Quantities
. ) Qe Mark Type Units Quantity
A 1If more than % of the rebar is exposed it = Lo mi -
shall be treated as an un-bonded rebar. 8 172" Min. « (@D _|shallow repair Sq. Ft. ?
Concrete Repair ) @ |Regular repair Sq. Ft. ?
%"@ Galvanized
; . Total (Sq. Ft. ?
Formed Machine Bolt Regular Repa|r otal (5q )
Concrete (Length Vvar.) All Un-Bonded Areas Reinforcing Bar .
Surface b to be Rem(;ved Ve rtlcal Face
1" Min. CI. 1"® Concrete Anchor
Fasten Fabric to Existing %" Min.
Bolts with 14 Ga. Sound ‘\1¥Existing H H H
Vinyl Coated Wire S Min Concrete ~ Sound Estimated Concrete Repair Quantities
™ Concrete Description Units Amount
Welded Wire Fabric Concrete Repair Sq. Ft. ?
Anchor Detail Concrete Removal
For Spacing and Use of Concrete Anchors 1 1 H
and WWF See the Repair Notes. Adjacent to Re|nf0 rCIng
Design For
End Spans Interior Span
Concrete Repairs
STA. () Letting Date
County
Iowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.
FILE NO. ENGLISH DESIGN TEAM Concrete Repairs Standard Sheet 1045 COUNTY PROJECT NUMBER SHEET NUMBER V.0 |
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Control Point:

Beam End Repair Notes:

It is estimated that ????? beam end(s) will be repaired. The final quantity and limits of beam
end areas shall be determined by the Engineer.

The Contractor shall notify the Engineer when concrete removals are complete by each location
to allow inspection by the Engineer prior to placement of concrete or repair mortar.

The Contractor shall report tendon or reinforcing bar section loss, exposed during removal
work, to the Engineer prior to performing any repair work. The Engineer shall be given adequate
time (7 days max.) to determine whether beam reinforcing is required. The Contractor shall
incorporate this time into the construction schedule with work in other areas of the project in
order to not delay the project.

Removal tools shall be limited to 15 Ib chipping hammers and to hand tools without power.

The Contractor shall perform the concrete repair work in accordance with the following
procedures and/or as directed by the Engineer:

1. Initiate removal of unsound concrete with %" saw cuts at perimeter. Do not cross cut
at corners. Stop saw cuts short of corners and remove concrete by hand. Adjust depth of
saw cut as required to prevent cutting of existing reinforcing steel or strands. Extreme care
shall be exercised during concrete removal so that exposed strands and reinforcing bars are
not damaged. Any damage done to the strands or bars by the Contractor shall be repaired
by the Contractor at no additional cost to the State.
2. Remove deteriorated areas to sound concrete and chip square. Boundaries to be square
with no feathered edges. Sandblast concrete surfaces in the repair area and the exposed
steel to bare metal. Remove all dust and debris resulting from chipping and blasting by
using clean compressed air.
3. If concrete removal results in more than half the diameter of any reinforcing bar or
prestressing strand being exposed, then removal shall continue to a minimum of %" behind
the first interior strand. If removals could exceed the 5" maximum horizontal depth, contact
the Engineer prior to removal.
4. Report to the Engineer, prior to repair, section loss of tendons or reinforcing steel
exposed during removals.
5. Apply two coats of protective coating/bonding agent (products are listed in the table on
this sheet) to exposed prestressing strands and reinforcing bars according to manufacturer's
recommendations.
6. Apply patching material. Type of material and application of material depends upon the
extent of concrete removal and the two types of repair are to be as follows:
A. Shallow repair: Shallow repair areas are those where concrete removal did not result
in reinforcing bars or prestressing strands being exposed for more than half their
diameters. Patching material shall be as listed in the table on this sheet. Patching
materials contain corrosion inhibitors. Apply patching material to match original beam
surface. Patch need not be formed. Follow manufacturer's instructions and
recommendations for mixing, placing and curing.
B. Regular repair: Regular repair areas are those where concrete removal extended
behind the reinforcing bars and/or prestressing strands. These areas are to be placed
using forms to match the original beam surface. Patching material shall be one of the
grouts as listed in the table on this sheet. Patching materials contain corrosion inhibitors
Follow manufacturer's instructions and recommendations for mixing, placing and curing.
Forms are to remain in place for seven days
. Sandblast 6' of the ends of the repaired beams as shown on this sheet. The
sandblasting shall be a light blast just enough to expose the fine aggregates. Do not
sandblast patching material. All costs associated with sandblasting are to be included
in the price bid for "Repair Beam Ends".
8. Apply concrete sealer to sandblasted portions of beams ends. Do not seal patching
material

All costs include equipment and materials required to repair deteriorated beam ends as
detailed in these plans. These details shall be included in the price bid for "Repair Beam Ends".
The Engineer will count each end of each beam properly repaired, and the Contractor will be paid
the contract unit price per each repair.

~

1055 - This Sheet Issued 03-01-2017
1055 - This Sheet Re-Issued 07-23

Provide Beam Sections for
Your Structure as Needed.

H H K S I DA
Z ~ |
XA A
\
/
/ g

\
\ ~Patching
Material

ul

Patching Material

Limits of
Removal

5" Max 5" Max.
Shallow Repair Regular Repair
Areas Areas

Note: The repair areas shown are schematic only. The actual area to be repaired will be
determined by the Engineer. For location of beam ends to be repaired see beam layout below.

b

Limits of

Beam Section

* Sandblast the surfaces of the bottom flange and web
within the limits shown to 6 feet of the beam ends.

CProvide Situation Plan for Your Structure as Needed.)

@ S. Abut. Brg 3\ Q Pier 11‘ q Pier 2N Q Pier 3N q Pier 4\

Sandblasting

q Pier 5N @ N. Abut Brg.~\

Beam Line No. ]| =i = o o e o o o o = e = — - — - i - — - e — - — - - —_—— .

Beam Line NO. 2 = = oo o c— - — - o— — —— e — —— —— — — = —— o —— — = —

Beam Line No. 3 =mie = e o e = c— o o— e e = —— —— - i = —— - — . — - —— - i - —— —r .
Beam Line No. 4 wmmim = e o e o — - — e o —— — ——— - —— o —— - —  —— o i = — —

Beam Line No. 5 =mie = e o o o o o — e - —— ——— ——— = — = — - — - — - i = — - —

Beam Line NO. 6 = = emm o e o o— - o— —  —— —— ——— ——— —— - —— - —— - ——— - — - = ¢

—_—a— 7

® - Regular Beam End Repair Locations

S - Shallow Beam End Repair Locations

Beam Layout

Provide Product and
Manufacturer as Needed.

Table of Manufacturers Design For
Manufacturer | Bonding Agent | Shallow Repair Regular Repair
BASF Mastermaco Masteremaco Masteremaco
P 124 N 350 CI S 477C1 End Spans Interior Span
Ll Euclid Duralprep A.C. |Verticoat Supreme] Eucorepair Beam End Repair Details & Notes
55 Lelling Date
£5 Sika ke ’é;fcaéﬁf Sikatop 123 Plus Sikatop 111 Plus STA. () 9
sE
i County
5 lowa Department OF Transportation
5 Design No Design Sheet No. 000 of FHWA No
5% FILE NO. I ENGLISH I DESIGN TEAM I Concrete Beam Repair Details I Standard Sheet 1055 I COUNTY I PROJECT NUMBER I SHEET NUMBER V.0 I
g2
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Concrete Beam Repair Details

Standard Sheet 1055

(Provide Situation Plan for Your Structure as Needed.>

@ S. Abut. Brg x q Pier 1N Q Pier 7x q Pier 3N q Pier 41‘ q Pier 5x @ N. Abut. Brg 1‘

Beam Line NO. ] ewmmm o e o c— o c— - — — - — - — —— ———— —— — | —— —— —
Beam Line No, 2 = = e o c— - c— - — - —— i —— — e —  —  —  —  —— o — — —
Beam Line NO. 3 e = cm— = co— o c— - — o—n - — — - ——  —— —— - — = —— | — ——— —
Beam Line NO. 4 e o oo o c— - — — - — o —— — ] —— —— —— —— — | —— —— —
BEam Line NO. 5 e = e o c— - c— - — - —— i —— — e —  ——  — - — - —— i — — —

Beam Line NO. 6 =mmmm = comm o oo o— e —— ——— - — = —— ] —— - — = e = —— —— | — = ——— —

—_—e— 7

(Provide Situation Plan for Your Structure as Needed.)

@ N. Abut. Brg. @ Pier 5 Q@ Pier 4 @ Pier 3 @ Pier 2 q Pier 1 @ S. Abut. Brg
/ : ' / : ' :

- — - — - —— - — = — - —— - ——— —— = —— o ——— = —— = e—— e m—— e e = === Bcam Line No. 1
e — - — - ——— —— —— — i — — — — o — — — - — — Bcam Line No. 2
. - — . ——— o —— ——— —— —— —— —— ———— ——— o —— —BEaM Line NoO. 3
.l - — - i - — - — - — - —— —— - —— o — — = — o —— = —— = e e === Beam Line No. 4
e - — - - —— - — e l— - —— - ——— - —— - — - e = e = e—— = = = e—— = == Beam Line No. 5

e — - —— - —— - ——— —— - —— - ——— = —— = —— = m——— = m——— = ——— = mm—— = = = == Beam Line No. 6

Z<—G—<




Beam Repair Notes:

Refer to Article 2426 of the Standard Specifications for materials and
construction methods that are adequate for structural concrete repair of
the damaged beams. Bonding grout will not be required.

Refer to Article 2426.03, B of the Standard Specifications for surface
preparation requirements when the reinforcing steel has been exposed
as a result of concrete spalling or removal of loose and unsound
concrete.

Prepare the surface of the old concrete by removing all loose,
disintegrated or unsound concrete from the beam as shown on these
plans and as designated by the Engineer. All concrete removals shall be
complete before commencing placement of new concrete. Edge of
repair area shall be sawcut %" deep.

When surface preparation and cleaning is complete the necessary
forms are to be installed. Forms shall be positively held in the proper
position to restore beam to original dimensions.

Prior to concrete placement, traffic on ???? shall be shifted to one
lane away from the beam(s) under repair. Traffic shall be maintained in
one lane for a 24 hour concrete curing period. Restoration of the beam
cross-section shall be done in two stages on the ?? bound ???? bridge to
shift live load away from the beam(s) under repair for the 24 hours of
concrete curing.

All concrete shall be Class "O" Structural Concrete.

The coarse aggregate shall be as described in Article 4115.05 of the
Standard Specifications (%" maximum size).

The repaired surfaces shall be cured by leaving the forms in place
and any exposed concrete covered with wet burlap for at least 7 days.

Specifications for fiber reinforced polymer (FRP) repair of beams are
included in the Developmental Specifications for "Fiber Reinforced
Polymer Repair for Concrete Containment of Collision Damaged
Pretensioned Prestressed Concrete Beams". The manufacturer of FRP
laminates should be present to advise the Bridge Contractor on
application and placement of FRP laminates.

All costs associated with the following shall be included in the price
bid for "Beam Repair, As Per Plan":

- Removal of unsound or loose concrete, preparing, and cleaning

repair areas.

- Removal of existing damaged FRP laminates.

- Restoring beam to its original cross sectional dimensions with
concrete as noted and shown in the plans.

- Application of fiber reinforced polymer laminates to the beam as
shown in the plans and Developmental Specifications for "Fiber
Reinforced Polymer Repair for Concrete Containment of Collision
Damaged Pretensioned Prestressed Concrete Beams."

Epoxy injection of cracks due to beam collision damage will be done
by ITowa D.O.T. personnel. Coordination will be required with lowa D.O.T.
personnel to allow for the epoxy injection of cracks after the concrete
patch has cured and before application of FRP laminates.

The cure time for the repairs shall follow what is recommended by the FRP Manufacturer.

FRP Laminates Shall
be Started (Butted)

at the Ending Point
of Last Wrap (No

Lap Required).
Fibers Shall be
Oriented Vertically

LA

for Laminates.

1'-0" Min.

Patch Material
1'-0" Min.
T

‘ Varies

Varies

Impact Are(aTxyp‘Eg”epair Detail

Note: See Additional Detail Outside
of Border. Either Move in Place or
Modify "orientation" in Reference
Dialog.

See Repair
Note Below

Round Corner
1%" Min. (typ.)

Round Corner
15" Min. (typ.)

Typical Section Thru
Wrapped Beam

Repair Note: All interior corners shall be ground smooth
to ensure proper adhesion between the FRP laminate and
concrete surface.

Repair Details for Beam No. ??, ??, ?? and ?? on ?? Bound ?7??
and No. ?? on ?? Bound 7777
FRP Laminate Replacement
S The portions of damaged FRP laminate on beam #7?? ?? bound ????
g shall be removed by grinding. Care shall be taken during grinding so
S5
ag concrete surface of beams is not damaged. Removal shall be to
<3 straight lines parallel to the longitudinal or transverse axis of the beam.
29 Limits of removal shall be a minimum of 6" beyond where damage is
ot detected. Where overlap of the FRP laminates are necessary, the
38 existing FRP laminate to receive the lap shall have all paint removed Design For
n and FRP laminate roughened within the limits of the lap. The surface i
=5 preparation and FRP laminate application shall conform to the
requirements of the Developmental Specifications for “Fiber Reinforced
P Polymer Repair for Concrete Containment of Collision Damaged
LS Pretensioned Prestressed Concrete Beams". All costs associated with . End Spans . - Interior Span
. the FRP laminate replacement shall be included in the lump sum price FRP = Fiber Reinforced Polymer Beam FRP Repalr Details
< for "Beam Repair, As Per Plan". STA. () Letting Date
LD .
55 County
%% lowa Department OF Transportation
hox] Design No. Design Sheet No. 000 of FHWA No
é‘;:‘ FILE NO. ENGLISH DESIGN TEAM Concrete Beam Fiber Reinforced Polymer (FRP) Repair Details Standard Sheet 1057s1 COUNTY PROJECT NUMBER SHEET NUMBER V.0 I
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Concrete Beam Fiber Reinforced Polymer (FRP) Repair Details

Standard Sheet 1057s1

FRP

See Repair
Note Below

Round Corner
1% Min. (typ.)

Round Corner
1%" Min. (typ.)

Typical Section Thru
Wrapped Beam

Repair Note: All interior corners shall be ground smooth
to ensure proper adhesion between the FRP laminate
and concrete surface.
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\
. v N O W L D 1 A J [
—
?? Abut. \b ‘ ?? Abut.
_or ‘ or
Pier #77 \ -j /,\\ I m U= ‘ Pier #7?
= &= | 5
1 2+ “\Shallow Spall and FRP Damage
< >
|
7?7 Bound ???? Beam #77? Looking North
\
no= S
— M ™) |
—\ | R N A T 1 . A W | | I [— |
27 Abut. E ( / \WJ \b ‘ 27 Abut.
or | or
Pier #7? I ™\ = - Pier #7?
= ‘ R 3 Strands Exposed 3'-0" Exposed Strand Maximum
\= AU | =i
‘ FAEY A= 7+
| |- > >
|
?? Bound ???? Beam #77? Looking North
[0} Beam—ﬂ
N
™ D ﬂ E TT
27 Abut. A \/ \ﬁ \b \b | 72 Abut.
or & or
Pier #177 E ‘ Pier #77?
A |
N = ri
|
i
|
7?7 Bound ?7?? Beam #7?7 Bottom View
Zg Hollow Concrete
["77| spalled Concrete
posed 2.'70”
bnd Maximum Design For
End Spans Interior Span
FRP = Fiber Reinforced Polymer Culvert Plan Sheet Description/Title
STA. ) Letting Date
County
Iowa Department of Transportation
Design No. Design Sheet No. 000 of FHWA No.
FILE NO. ENGLISH DESIGN TEAM Concrete Beam Fiber Reinforced Polymer (FRP) Repair Details Standard Sheet 1057s2 COUNTY PROJECT NUMBER SHEET NUMBER V.0 |
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